'Feb 18 2004 2:30PM ' Hartman & Hartman, P,C, 



(219) 464-1166 



p, 1 1 



Application No. 10/063,808 
DocloctNo. 13DV-13711 
Amendment dated October 10, 2003 
Reply to Office Action of July 10, 2003 

Amendments to the Cfefana; 

This listing of claims will replace all prior versions, and listings, of claims in the 
application. 

Listing Qf Clqjms; 

Claim 1 (currently amended): A physical vapor deposition apparatus 
comprising: 

a coating chamber; 

means for providing at least two passages through which at least two 
materials are fed into the coating chamber, at least a first of the materials having a 
composition with a higher vapor pressure than a second of the materials; 

means for melting the first and second materials to form molten pools 
thereof the melting means operating to deliver differe nt power level inputs to the first 
and second materials so as being o perabl u to melt the first and second materials at 
different rates; and 

means for suspending an article within the coating chamber, the suspending 
means transporting the article within the coating chamber relative to the two molten 
pools so as to deposit a coating on the article with a controlled composition that is a 
mixture of the first and second materials. 
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Claim 2 (original): A physical vapor deposition apparatus according to 
claim 1, wherein the providing means is a crucible in which the two passages arc 
defined. 

Claim 3 (original): A physical vapor deposition apparatus according to 
claim 1 , wherein the melting means comprises an electron beam or a laser beam. 

Claim 4 (original): A physical vapor deposition apparatus according to 
claim 1, wherein the melting means is a single electron beam that is sequentially 
projected on each of the first and second materials. 

Claim 5 (original): A physical vapor deposition apparatus according to 
claim 1, wherein the melting means projects a first electron beam on the first material 
and a second electron beam on the second material. 

Claim 6 (original): A physical vapor deposition apparatus according to 
claim 1, wherein the two materials are in the form of ingots. 

Claim 7 (original): A physical vapor deposition apparatus according to 
claim 1 , wherein the first material is in the form of an ingot and the second material is in 
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the form of a wire. 



Claim 8 (original): A physical vapor deposition apparatus according to 
claim 1, wherein the first material comprises beta-NiAl. 

Claim 9 (original): A physical vapor deposition apparatus according to 
claim 8, wherein the first material further comprises at least one element chosen from 
the group consisting of chromium, titanium, tantalum, silicon, gallium, calcium and iron. 

Claim 10 (original): A physical vapor deposition apparatus according to 
claim 8, wherein the first material further comprises chromium. 

Claim 1 1 (original): A physical vapor deposition apparatus according to 
claim 8, wherein the second material is chosen from the group consisting of zirconium, 
hafnium, yttrium and cerium. 

Claim 12 (original): A physical vapor deposition apparatus according to 
claim 1, wherein the second material is chosen from the group consisting of zirconium, 
hafnium, yttrium and cerium. 
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Claim 13 (currently amended): An electron beam physical vapor deposition 
apparatus comprising: 

a coating chamber, 

a crucible having at least two passages through which at least two materials 
arc fed into the coating chamber, a first of the two materials being an ingot of a beta- 
NiAl alloy containing chromium, a second of the two materials comprising at least one 
element chosen from the group consisting of zirconium, hafnium, yttrium and cerium, 
such that the first material has a higher vapor pressure than the second material; 

means for generating at least one electron beam for melting the first and 
second materials to form molten pools thereof, the generating means operating to 
deliver different power level inputs to the first and second materials so aa being 
operable to melt the first and second materials at different rates; and 

means for suspending an article within the coating chamber, the suspending 
means transporting the article within the coating chamber relative to the two molten 
pools so as to deposit a coating on the article with a controlled composition that is a 
mixture of the first and second materials. 

Claim 14 (original): A physical vapor deposition apparatus according to 
claim 13, wherein the generating means generates a single electron beam that is 
sequentially projected on each of the first and second materials. 
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Claim 15 (original): A physical vapor deposition apparatus according to 
claim 13, wherein the generating means projects a first electron beam on the first 
material and a second electron beam on the second material. 

Claim 16 (original): A physical vapor deposition apparatus according to 
claim 13, wherein the second material is in the form of an ingot. 

Claim 17 (original): A physical vapor deposition apparatus according to 
claim 13, wherein the second material is in the form of a wire. 

Claim 18 (currently amended): A physical vapor deposition process 
comprising the steps of: 

providing at least two passages through which at least two materials are fed 
into a coating chamber of a physical vapor deposition apparatus, at least a first of the 
materials having a composition with a higher vapor pressure than a second of the 
materials; 

melting the first and second materials to form molten pools thereof, the first 
and second materials being melted bv means delivering different power level inputs to 
the first and second materials so as to melt the fi rst and second materials at different 
rates; and 

-12- 



(219) 464-1166 p. 1 5 



PACE 15/31 * RCVD AT 2/18/2004 3:36:09 PM [Eastern Standard Time] * SVR:USPTO-EFXRF-1/4 * DNIS:87M306 • CSID:219 484 1166 • DURATION (mm-ss):08-08 



Feb 18 2004 2:31PM * Hartman & Hartman, P.C. (219) 464-1166 p. 16 

Application No. 10/063,808 
Docket No. 13DV-1371 1 
Amendment dated October 10, 2003 
Reply to Office Action of July 10. 2003 

suspending an article within the coating chamber and transporting the article 
relative to the two molten pools so as to deposit a coating on the article with a 
controlled composition that is a mixture of the first and second materials. 

Claim 19 (original): A physical vapor deposition process according to claim 
1 8, wherein the two passages are defined by a crucible. 

Claim 20 (original): A physical vapor deposition process according to claim 
18, wherein the first and second materials are melted with an electron beam or a laser 
beam. 

Claim 21 (original): A physical vapor deposition process according to claim 
18, wherein the first and second materials are melted with a single electron beam that is 
sequentially projected on each of the first and second materials. 

Claim 22 (original): A physical vapor deposition process according to claim 
18, wherein the first and second materials are melted by a first electron beam projected 
on the first material and a second electron beam projected on the second material. 

Claim 23 (original): A physical vapor deposition process according to claim 
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18, wherein the two materials are in the form of ingots. 

Claim 24 (original): A physical vapor deposition process according to claim 
18, wherein the first material is in the form of an ingot and the second material is in the 
form of a wire. 

Claim 25 (original): A physical vapor deposition process according to claim 
1 8, wherein the first material comprises beta-NiAl. 

Claim 26 (original): A physical vapor deposition process according to claim 
25, wherein the first material further comprises at least one element chosen from the 
group consisting of chromium, titanium, tantalum, silicon, gallium, calcium and iron- 
Claim 27 (original): A physical vapor deposition process according to claim 
25, wherein the first material further comprises chromium. 

Claim 28 (original): A physical vapor deposition process according to claim 
25, wherein the second material is chosen from the group consisting of zirconium, 
hafirium, yttrium and cerium. 
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Claim 29 (original): A physical vapor deposition process according to claim 
18, wherein the second material is chosen from the group consisting of zirconium, 
hafiiium, yttrium and cerium. 

Claim 30 (currently amended): An electron beam physical vapor deposition 
process comprising die steps of: 

providing a crucible having at least two passages through which at least two 
materials are fed into a coating chamber, a first of the two materials being an ingot of a 
beta-NiAl alloy containing chromium, a second of the two materials comprising at least 
one element chosen from the group consisting of zirconium, hafnium, yttrium and 
cerium, such that the first material has a higher vapor pressure than the second material; 

generating at least one electron beam to melt the first and second materials 
and form molten pools thereof, the at least one electron beam delivering different power 
level inputs to the first and second materials so as to melt the first and second materials 
being melted at different rates; and 

suspending an article within the coating chamber and transporting the article 
relative to the two molten pools so as to deposit a coating on the article with a 
controlled composition that is a mixture of the first and second materials. 

Claim 3 1 (original): An electron beam physical vapor deposition process 
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according to claim 30, wherein the generating means generates a single electron beam 
that is sequentially projected on each of the first and second materials. 

Claim 32 (original): An electron beam physical vapor deposition process 
according to claim 30, wherein the generating means projects a first electron beam on 
the first material and a second electron beam on the second material. 

Claim 33 (original): An electron beam physical vapor deposition process 
according to claim 30, wherein the second material is in the form of an ingot. 

Claim 34 (original): An electron beam physical vapor deposition process 
according to claim 30, wherein the second material is in the form of a wire. 
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